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Abstract 
It is very interesting to understand approximately complete combustion in automobile 
engineering, due to the fact in real practice, best combustion isn't always at all possible 
because of numerous losses inside the combustion chamber as well as design of the inner 
combustion engine. Further more the procedure of burning of the fuel is likewise now not on 
the spot. However an change technique to its miles through making the combustion of gas as 
rapid as feasible. This could be accomplished by the usage of two spark plugs which spark 
instead at a certain time c programming language in order boom the diameter of the flame & 
burn the gasoline right away. This gadget is known as DTSI (virtual twin Spark Ignition 
device). In this device, because of dual sparks, combustion could be whole. This paper 
represents the running of digital twin spark ignition device, how twin sparks are produced at 
20,000 Volts, their timings, efficiency, advantages & risks, diameter of the flame, how 
complete combustion is possible & how to decrease smoke & exhausts from the exhaust pipe 
of the motorcycle the use of dual Spark gadget. Virtual twin Spark ignition engine has two 
Spark plugs located at contrary ends of the combustion chamber and therefore fast and green 
combustion is obtained. The blessings of this green combustion procedure can be felt in 
phrases of better gas performance and decrease emissions. The ignition device at the twin 
spark is a digital device with static spark boost and no transferring elements subject to wear. 
it's far mapped through the integrated virtual electronic control container which additionally 
handles gas injection and valve timing. It features plugs in step with cylinder. This 
progressive solution, also entailing a special configuration of the hemispherical combustion 
chambers and piston heads, ensures a quick, wide flame front while the air-gasoline mixture 
is ignited, and therefore less ignition enhance, allowing, furthermore, notably lean 
combinations for use. This generation presents a mixture of the light weight and two times the 
power offered by two-stroke engines with a huge power boost, i.e. a vast "power-to-weight 
ratio" as compared to quite a few 4-stroke engines. Furthermore, such a device can adjust 
idling pace & even cuts off gasoline feed when the accelerator pedal is launched, and meters 
the enrichment of the air-gasoline aggregate for bloodless starting and accelerating 
functions; if important, it also prevents the upper rev restriction from being surpassed. At low 
revs, the over improve is on the whole used when overtaking, and that is why it cuts out 
robotically. At better speeds the over improve will decorate complete strength transport and 
will live on so long as the driver sporting activities most stress at the accelerator. 
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The twin Spark ignition machine uses two spark plugs according to cylinder. this will bring 
about a higher combustion as the fuel mixture is burned extra thoroughly. A dual Spark 
machine can be constructed in two approaches: 
 it can include separate Wasted Spark systems 
 it is able to use dual Distributor system 
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This type of systems complicate little bit 
the diagnostics but generally can be 
divided in two and then tested as separate 
systems. 
 
DUAL DISTRIBUTOR IGNITION 
SYSTEMS 
A dual Distributor gadget is a conventional 
ignition machine but it uses two vendors. 
on occasion this machine is used to 
provide spark plugs in line with cylinder ( 
dual spark) and most instances is used for 
eight or extra cylinder engines. Those 
systems are becoming now obsolete 
because of fee of manufacturing and 
mechanical complications and replaced 
more and more with the Coil On Plug 
(COP) system also referred to as Direct 
Ignition systems. 
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SETTING UP THE TWIN FIRE IGNITION SYSTEM 
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MK-IV Toyota Supra (wasted spark 
w/COP) and an external Ignitor (4 channel 
CDI)The AEM Twin Fire Ignition system 
has several setup options which allow you 
to customize the ignition to meet your 
specific requirements. Three switches are 
located on the end panel and allow you to 
set these options. The AEM Twin Fire 
Ignition systems are pre-programmed 
before leaving the factory for proper 
operation on most four, six, and eight -
cylinder engines equipped with a 
distributor less ignition system and the 
TWIN FIRE IGNITION wired after the 
ignition amplifier. 
 
LED Moniter system:
 
 
 
Below is a list of the Twin Fire Ignition 
systems programmable features. 
Switch 1 Multi-Strike Disable – S1 
enables or disables multi-strike spark plug 
firings. Disabling Multi strike (S1 – On) 
makes engine timing much easier to check. 
Enabling Multi-strike (S1 – Off, Default) 
makes the engine run smoother at low 
speeds.  
 
Switch 2 Trigger Edge – S2 sets the input 
trigger edge that the Twin Fire uses to 
trigger the spark plug firing. Rising edge 
(S2 - Off - Default) is used when the Twin 
Fire is wired in the ignitor (Ignition 
Amplifier) or if the ignition did not have 
an external ignitor and there is not one 
inside coils. Falling edge (S2– On) is used 
when the Twin Fire is wired directly to the 
ECU and the Ignition trigger is a digital 
signal with high signifying dwell time. 
CRANE HI4TC IGNITION FOR TC88 
CARBURETED ENGINE 
Models offer multi-spark performance, 
variable advance curves and a digital rev 
limiter. It is a plug in replacement of the 
stock module and is compatible with the 
factory security system. A crankshaft 
position sensor is employed to establish 
accurate firing. Rear cylinder timing can 
be offset from -5° to +4°; the same for 
initial timing. Both are easily adjusted by 
means of rotary switch on the unit. An 
additional rotary switch is used to select 
the advance curve, with choice of ten 
families. This enables the ignition to 
optimize the performance potential of the 
Twin-Cam 88® in any stage, from stock to 
wildly modified. Rotary switches also 
control the built-in Sequential Rev 
Limiter, which is adjustable from 1,500 to 
9,900 RPM, and won’t cause “popping and 
banging” like conventional rev limiters. 
Benefits of multiple spark system include 
easier starting (hot or cold), better low 
speed drive ability and off-idle response. It 
pulses up to nine sparks per cycle at idle 
and three sparks ups to 6,000 RPM, which 
also stops spark plug fouling and lean-
surge. 
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Crane Coils are available in high intensity 
for single or dual fire, mounts to stock 
brackets. 
VT No.  #   Type 
32-9224  A  Single Fire 
32-9241  D  Single Fire 
32-9225  B Dual Fire 
32-3006  C Dual Fire 
 
CHECKING FOR SPARK 
Use the following procedure to determine 
if the ignition is producing a spark. 
 Verify that the ignition switch is “Off”. 
 Set the “Trigger Edge – S2” switch to 
a rising edge trigger. 
 Remove the spark plugs and wires 
from the engine. With the plugs 
inserted in the end of the plug wires, 
lay the spark plugs against a good 
ground. 
 Disconnect the trigger wire (White, 
Green, Yellow & Violet) from the 
factory harness. 
 Turn the ignition to the on position. Do 
not crank the engine. 
 Tap a trigger wire to a good ground. 
Each time you pull the wire from 
ground, a spark should jump cross a 
spark plug. If a spark is present on all 
connected channels then the ignition is 
working properly. 
 
 IF THERE IS NO SPARK 
 Check all of the wiring. 
 Change coils, wires and spark plugs 
and repeat the test. If there is a spark 
now, one of those components was at 
fault. 
 If there is still no spark, then verify 
that there is twelve volts on the small 
RED wire from the AEM Twin Fire 
when the key is “On” or while the 
engine is cranking. If twelve volts is 
not present, then you have to find a 
switched twelve volt source for this 
lead and do the test again. 
 If after following all of these 
troubleshooting procedures and 
verifying 100% of the wiring there is 
still no spark, then the Ignition needs 
repair. See the AEM Twin Fire 
Warranty and component Service 
section below for instructions. 
 
SIMULATION OF ENGINE 
The modeled twin cylinder engine in 
software program GT-strength. This 
software solves 1 D unsteady partial 
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differential equations for manifolds and 
cylinders. The finite volume technique is 
used for manifolds divided into small 
sections. Engine cylinder is defined by 
way of ordinary differential equations for 
numerous zones with distinctive 
temperature and fuel composition beneath 
the same pressure. The intention of this 
simulation was electricity 80 kW @ 6500 
min-1 and brake suggest effective stress 
was 22 bar @ 1500- 4800 min-1. I 
optimized valve timing, manifold 
dimensions (duration, diameter). due to 
lack of definitely small turbochargers on 
the market, I rescaled mass-glide price 
coordinate of to be had compressor and 
turbine mapsI met the goal with reasonable 
peak electricity difference of 2.five kW. 
The bmep achieves as a minimum 22 bar 
@ 1500- 4800 min-1.This good torque 
performance is based on the careful 
optimization of a boosting system for this 
twin-cylinder engine. The specific 
attention had to be paid to increasing 
turbine power reduced by small exhaust 
mass flow rate at low engine speed. Due to 
small engine displacement, two cylinders 
are used only. Then, the exhaust pulse 
interval is as much as 360° of crank angle, 
i.e., highly pulsating flow. It decreases 
turbine mean efficiency and causes 
significant turbocharger speed non-
uniformity, especially at low engine speed. 
This effect is combined with the general 
trend to compressor surging at low engine 
speed. 
 
 
 
 
COMPRESSOR EFFICIENCY MAP:
 
 
 
INTEGRATED COMPACT EXHAUST 
MANIFOLD 
The length of exhaust manifold is very 
important for any engine. In this case, the 
shortest exhaust manifold is proved to be 
the best one. The disadvantage of this 
solution is very high turbine inlet 
temperature, especially in the case of SI 
engine and stoichiometric A/F ratio. The 
temperature of gases may reach up to 
1400°C. The suitable limit of temperature 
for the reasonable automotive materials is 
1050°C today, which was respected in 
manifold length design.  
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Integrated compact exhaust manifold (this 
picture is for four- cylinder engine)  
 
HEAT RANGE OF SPARK PLUGS 
The heat range refers to how lots 
warmness a spark plug is able to putting 
off from the combustion chamber. When 
compression is raised, together with the 
introduced electricity comes brought 
warmth. Considering spark plugs should 
do away with heat and amodified engine 
makes greater warmth, the spark plug must 
take away greater heat. A colder warmth 
variety spark plug ought to be selected, 
and spark plug gaps have to be adjusted 
smaller to ensure proper ignitability in this 
denser air/fuel mixture. 
 
Selecting a spark plug with the right 
warmness range will make sure that the 
top will keep a temperature high sufficient 
to save you fouling, yet be cool sufficient 
to prevent pre-ignition. while there are 
numerous different things that could 
motive preignition, selecting the right 
warmth variety spark plug will make 
certain that the spark plug itself is not a 
hot-spot source. more commonly of 
thumb, whenever you increase the 
compression ratio by using one factor, or 
for each seventy five-one hundred hp you 
upload, move at the least one step colder. 
recollect, it's miles higher to go chillier 
than is notion necessary. The worst that 
could manifest on this state of affairs is 
that the plugs will foul out. if you 
inadvertently pick out a warmness variety 
that is too warm, the ensuing pre-ignition 
and detonation can reason extreme engine 
damage.
  
 
 
8 Page 1-9 © MAT Journals 2017. All Rights Reserved 
 
Journal of Mechanical and Mechanics Engineering  
Volume 4 Issue 1  
 
 
CONCLUSIONS 
The model used for further twin cylinder 
engine optimization was successfully 
calibrated. Between measured and 
calibrated Ducati engine WOT speed 
curves is 3,1 Nm (inaccuracy of 1D GT 
Power model) maximum torque difference. 
The twin cylinder engine reaches power 
range of 35 – 80 kW, which makes it 
applicable in naturally aspired or 
turbocharged version for small cars or for 
hybrid vehicles as range extender. Boosted 
version of 60 kW seems to be an optimum 
version of twin cylinder engine for 
vehicles. 60 kW versions do not suffer 
from knocking and compressor surging at 
low rpm. The boosted version of 80 kW 
features some problems with knocking and 
compressor surging at low rpm, which can 
be mitigated by the careful engine 
optimization. This engine rated parameters 
can be supported by using twin turbo 
system or variable geometry turbine. Still 
the 80 kW boosting version has higher cost 
and higher fuel consumption (lower 
compression ratio). For boosting versions 
is very important correct design of exhaust 
manifold. The best solution is small length 
and nozzle system. For boosting at low 
rpm is better 270° crank angle. Crank 
angle 360° is compromise for boosting and 
mechanical balancing of engine. The 
market for this engine is small cars (e.g. 
Fiat Panda, VW Up) 
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